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issue 1 From taking off to hitting the target,
skydiving provides a needed lift.
!IT WAS TRUE IN SCHOOL & IT'S TRUE IN YOUR
PROFESSIONAL LIFE. YOU ARE KNOWN BY THE
COMPANY YOU KEEP.
And with Emerson, you'rekeeping company with the
best. We're rated by For-
:une magazine as one of the top 4
companies in the nation.
The cornerstone of this reputation
is innovation ... in products, in
systems, and in opportunities for
graduates in technical fields.
Starting out as a manufacturer of
small electronics in 1890, Emerson
has grown and diversified. Today,
we're a 55,000 person corpora-
tion, with annual sales of over 3.4
billion.
For Emerson's Electronics &.
Space Division, innovation has
meant a history of involvement in
the design and manufacture of high
technology armaments and elec-
tronics systems, ranging from air-
borne armament systems to optics
to computer architecture. For pro-
fessionals, it means the chance to
use your education in a dynamic
and challenging atmosphere . . .
the chance to enjoy a competitive
salary and benefits while develop-
ing career skills.
Emerson is more than a company.
It's a philosophy of problem solv-
ing; innovative solutions to the
complex needs of the 20th
century.
Keep company with the best. Join
Emerson's Electronics &. Space
Division by writing: Manager,
College Relations, Government
& Defense Group, Emerson
Electric Co., 8100 W. Floris-
sant, Station 2561, St. Louis,
MO 63136.
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U.S. CITIZENSHIP REQUIRED
BeforeWe PutYou In Charge Of TheWorld's
Most Sophisticated Nuclear Equipment,
We PutYou Through TheWorld's
Most Sophisticated Nuclear Training.
POO [ '^ — • • 1-
It takes more than 16 ^
months of intensive train- '
'
^
ing to become a fully qual- '
ified officer in the Nuclear i \
Navy. You begin with four I \
months of leadership L _" ^ '^
training. Then as a Navy
officer you get a full year
of graduate-level training
unavailable anywhere else at any price.
Navy training is based on more than
1900 reactor-years of experience. Right now
the Navy operates over half the nuclear
reactors in America. And the Navy's nuclear
equipment is the most sophisticated in the
world. That's why your Navy training is"
and must be the most sophisticated in
the world.
As an officer in the Nuclear Navy, you
have decision-making authority immediately.
You get important management responsi-
biHty fast. Because in
.
the Navy, as your knowl-
edge grows, so does your
responsibility.
Your training and
experience place you
among the country's
most qualified profes-
sionals.
NAVY OPPORTUNITY wi8f
INFORMATION CENTER
P.O. Box 5000, Clifton, NJ 07015
n Please send me more information about becom-
ing an officer in the Nuclear Navy. (0NI
Addr
ITalent uses nature's power Genius preserves it.
Put your energy ideas to work in the
American Electric Power System.
Were looking for more than
talent.
We're looking tor foresight. To
manage our resources today. And
preserve our energy independence
tomorrow.
If you are graduating with a ma-
jor In any of these areas, opportunities
are available within the AEP System:
• Electrical engineering
• Mechanical engineering
• Environmental engineering
• Communications engineering
• Civil engineering
• Computer science
• Chemistry
• Geology
• Mining engineering
• Nuclear engineering
• Operations research
• Chemical engineering
• Business administration —
accounting/economlcs/flnance
The AEP System's eight operating
companies serve 7 million people in
seven East-Central states:
Appalachian Power Co.. Roanoke.
Virginia • Columbus & Southern Ohio
Electric Co., Columbus. Ohio • Indiana
& Michigan Electric Co., Fort Wayne,
Indiana • Kentucky Power Co..
Ashland, Kentucky • Kingsport
Power Co.. Kingsport, Tennessee •
Michigan Power Co.. Three Rivers,
Michigan • Ohio Power Co., Canton,
Ohio • Wheeling Electric Co..
Wheeling, West Virginia
And overseeing the entire
System is our management and
technology arm, the AEP Service
Corporation.
Find out where you might put
your ideas to work in the AEP
System. We Invite you to contact the
Personnel Department at AEP or at
any of the companies listed.
i
i
American Electric Power
180 East Broad Street
Columbus, Ohio 4321
5
An equal opportunity employer.
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EDITORIAL TECH TEASERS
Will High Technology
Ever Come to Illinois?
Our governor. Jim Thompson, had an
idea. He decided that to spur the ecojiomy
ot Illinois, he should join other states in the
race to attract high technology firms to this
state. In pursuit ot this goal. Thompson
lonned the Go\enior"s Task Force on High
Icchnology.
The task force worked for about two
months setting their goals and assessing the
[X)ssibilities for fomiing a positive
atmosphere to draw high technology
businesses to Illinois. In March the task
force presented its report to the governor.
The committee concluded that the state
could strongly support four main areas:
electronics, biotechnology, materials
technology, and automated manufacturing
techniques. These should be organized into
a "network of high technology facilities
associated with various universities and
other centers of technical excellence
throughout Illinois." This university fits that
description very well.
The task force suggested that the
governor fomi a High Technology Research
and Development Commission to make long
range plans and ad\ ise the Governor. They
also requested SU) million per year for the
next three years to support this committee.
Thompson, though he probably agreed with
the task tbrces conclusions, said the state
could not afford $30 million.
We shouldn't scrap this idea
immediately, however, because it does have
many advantages. Illinois has the sixth
highest unemployment rate in the country at
I2-.V;
. Bnnging high technology firms to
Illinois would help to ease this problem.
Not only engineers would benefit from this.
Many different avocations would be
necessary to support high technology
companies.
Ilhnois would also gain badly needed
revenue from the added corporate incoine
taxes. .Some of this money could be used to
support the propt)sed commission. Added
state revenue would lead to added revenue
for the University. Faculty salaries could be
brought up to par with industry, allowing
the University to keep valuable people.
Also, outmoded equipment could be
replaced with state of the art. The quality of
education would improve with more money.
Some people will point out the
disadvantages of this plan, but most of these
are minor in comparisons to the benefits. It
will be quite expensive to begin this project
and also to maintain it. Thompson has said
the state cannot afford $30 million to fund
the research and development committee.
How can the state afford to not capitalize on
the multi-million dollar industries which
could be drawn here?
Another potential problem with the
plan is that the state could put too much
emphasis on high technology firms. Could
putting so much into supporting high
technology busmess lead to neglect of
education? The task force spoke to this
question in its report to the Governor when
they called for "the Governor and the
university system to rededicate the state's
commitment to excellence in its institutions
of higher learning."
The relationship between university
faculty and industry could also cause
problems. Faculty might begin to let
industry dictate their research. The task
force called for a balance between industrial
support and academic freedom.
A related problem would result from
patent laws. If a professor invents
something while working for a company,
does the company own the patent or does
the University? This has yet to be ironed
out.
Basically Jim Thompson had a good
idea. Why haven't we heard anything since
March? It's past time to jump in the race.
c
1. Janet spent half the money in her pocket
on a frivolous knick-knack. Upon leaving
the store, she realized that she had Just as
many cents as she had dollars before her
purchase, and half as many dollars as she
had cents. Can you use your sense to figure
out how much money she had when she en-
tered the store?
2. A number is composed of five successive
digits, not necessarily in the proper order
(i.e. if the number was 97865. the 3 succes-
sive digits would be 5.6.7.8.9). If the first
two digits are multiplied by the middle
digit, they form the last two digits, e.g. if
the number was 12560. you would have
12x560. But 1.2.5,6.0 are not successive
digits, so this solution is incorrect. What is
the number?
3. For services rendered, a greedy baker ate
one tenth of all the cookies he made. A
customer ordered a certain weight of
cookies from the baker, and after the baker
ate his toll, the customer had exactly one
pound of cookies left. How many pounds of
cookies did the customer initially order?
4. Can you divide an ancient clock into 4
pieces so that the sum of all the roman
numerals in each piece add up to 20? One
solution is shown, there is only one other.
jLtrt>^ 0. Uaa^^w^
FORUM STAFF
9<OH Provides Key to Problem
Solving
b\ Kevin Lacey
"It was the best of times,
it w as the w orst of times . . .
"
"
A Tale of Two Cities,
by Charles Dickens
This pretty well sums up the
engineering field toda\ ; the advances have
never been so rapid, and the economics
never so depressed. The engineenng student
sees and hears of super-sohpisticated
equipment and is then asked to perform his
experiment on a ten year old, outdated
instrument. If he's been here for a while, he
has seen increases in both class size and
tuition. He has watched the admission
standards rise to a p<.iint vshere most of last
year's graduates wouldn't have been
admitted with this year's freshman class.
The situation is equally bad, if not
worse, for the faculty. Enrollment has
increased, forcing teachers to spend more
time working with their classes. Reductions
in funding for research have made for
almost cut-throat behavior in the quest for
money. All of this happens while professors
see their counterparts in industr>- making
two or three times as much as they do for
the same work. And if this wasn't enough,
the challenge to stay technically up-to-date
increases with every passing day. These
factors have caused a substantial number of
professors to throw in the towel and move
to industry.
Despite all this gloom, things are faidy
bright here. Any student admitted here can
be confident that he would have been
^admitted to any other engineering school in
^he country. Further, he can be sure he's
^getting one of the best possible engineering
educations anywhere. A faculty member
^l^re is one of the most admired engineering
'^liucators in the field. This is evidenced by
the consistently high ranking the University
receives when rated by professors from all
over the countrv\ In addition, this respect
has been partially responsible for keeping
the University in the forefront of
engineering research. The reputation earned
by the University over the years continues
to make it a dominant force in today's
engineering community.
Enhancing and reinforcing this
reputation is Engineering Open House
(EOH). To some, EOH is a trivial event not
worth serious thought. Tliese people are
wrong, for EOH serves vital functions for
both the College of Engineenng and the
University. EOH emphasizes one of the
engineer's primary
responsibilities—education of the public.
Open house provides the public with basic
information about engineering today.
Students who participate in EOH gain
valuable hands-on experience in their chosen
fields. EOH shows students that they are
accountable to the public for their trade.
Open house directly benefits the
faculty, as well. In addition to providing a
means of further educating their students,
EOH is the ideal place for presenting
current research. This is an important point
which is often ovedooked: Research, even
basic research, is geared toward eventually
benefitting mankind. It is silly to spend
months or even years researching something
only to keep the results hidden away.
Further, EOH can be used to promote one's
research in order to gain additional funds
and support. There is no reason why this
University, second in overall research
expenditures, can't share more of its
research with the public.
Right now, we of the engineering
college are under more pressure than ever
before. We must band together, faculty and
student alike. Everyone here places a
premium on knowlege. Knowlege is one of
the keys to problem solving. The other key
is communication. Open house unites these
two keys. For this reason, EOH deserves
our support.
Lacey is a junior in Computer Engineering, ami
chairman of Engineering Open House Central
Committee.
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Chalk One Up
for Education
Electronic blackboards aid in remote education.
b> Lam Mullak
Ttic scene is familiar: the students tile
into the classroom. randoniK spaced apart
in time like lumped and distributed
elements. The bell rings and the professor
enters, prepared to lecture to his class full
ot students. Let us make a few changes so
that a group ol students across the state may
enjoy the same quality of instruction offered
in the uni\ersity classroom without having
the professiir tlown to them.
B\ placing a camera in the classroom
and providing the professor with a
microphone, one can collect sufficient audio
and videi) for transport to remote sites. But
what of the blackboard? It sure is hard to
see on a TV. especially with the professor
constantly standing in front of it. the glanng
sun streaming in through the \\indov\. and
the gu\ in the front row with the frizzed
hair.
if the blackboard could be viewed with
no interference, in a manner similar to
direct-line taping (in which your little
brother can scream all he wants when
\iiu"re taping while none o\' his noise
pemieates the closed recording system), the
quality of educational extension would
increase. This would eliminate the need for
Hying the professor out of town for a
three-hour power lecture which would leave
the student's minds quivering with newly
obtained intoniiation until the next
treatment. Such an improvement evolved
from Bell Labs in the late Sixties, a
prototype of the present electronic
blackboard.
The electronic blackboard utilizes a
board with a pressure-sensitive grid backing
which translates a ""picture" of the writing
into a signal which is digitized at Illinois
Bell in downtown Champaign and sent
through regular audio grade phone lines to
the remote sites. There, a small box called a
blackboard memory decodes the signal into
black and white video. Each of the three
blackboards has its own characteristic
frequency to enable the simultaneous
transmission of all three boards on one line
while securing each board's respective
information.
The Office of Continuing Engineering
tiducation (OCEEl, under direction of Jim
Seyler, first learned of the electronic
blackboard from a pamphlet distnbuted by
Bell Labs. An entourage went to see a
demonstration at a convention in Chicago,
hnpressed by this display, the same group
traveled to Holmdel, New Jersey, where an
electronic blackboard was in use.
Bell Labs, noticing the University's
interest in the electronic blackboard as a
possible consumer of the product, arranged
to have it tested at the University in 1974.
During this testing, a couple of areas for
improvement surfaced. These would have to
be resolved before the University would
accept the electronic blackboard on a
long-term basis.
The original one-year test period was
stretched to four years, due mainly to design
changes and necessary improvements. The
single board system was not sufficient for
efficient instruction, and the problem was to
develop a three board system which would
activate an individual board as the instructor
touched the chalk to the board. A method
by which a small portion of the board could
be erased while preserving the rest of the
board's contents was also developed.
In 1978, the final product was
delivered to the University. At the same
time, it was being offered commercially.
Jim Seyler believes that the University was
the first of its kind to utilize the electronic
blackboard. Wright-Patterson Air Force
Base in Dayton. Ohio v\as using a single
board around this time to educate men
w ithout ha\ ing to transport them to the
base.
Currently, the University has two
classrooms set up with the electronic
blackboard: 103 Engineering Hall and 143
Mechanical Engineenng Building. The
MEB electronic blackboiu-d facility features
three boards and two-wa\ audio system
between remotes. 103 EH has three boards,
one camera each for the instructor and the
class, a two-way audio system, and a
monitor which receives information from an
electronic blackboard at the remote site.
o
I)
Clochiise from far left:
Professor Savage gives a lecture on cooling
systems to an ME 335 class which will be
shown to another class on television sets.
This panel controls the cameras and electronic
blackboard, and what is recorded on
tape.
Rich Glinka, head engineer, adjusts video
recording equipment before a taping session.
{photos by Randx Stnkcnherg)
In the EH facility, each class is
videotaped, and the blackboard writing is
transmitted to the remote sites. The
videotapes are kept by OCEE to be sold for
instuctional purposes to various companies
and institutions, while the electronic
blackboard carries the day's lecuire live to a
remote site, often for college credit.
103 EH. simply put. is a classroom
equipped for TV production. Bright
lighting, robot cameras, and stacks of
electronic gadgetry are located in a
soundproof partition between the classroom
and OCEE offices. Among the electronics
are five Sony videotape recorders, robot
camera controls, a switching board to select
the video display for the monitors, and a
small cassette deck which is used to tape
the audio portion of the lecture.
The system works as follows. Rich
Glinka, technical operator, receives a signal
from the instructor that he is ready to teach.
Glinka then sets five video recorders and a
cassette recorder into action, and then he
focuses the camera on the instructor. When
the instructor writes on a board, the video
display switches to a direct picture of the
board being written upon. The video
monitor is on the boards when the instructor
is using them, and a robot camera, ojjerated
by a joystick under Glinka's control, is
focused on the instructor when he standing
in front of the boards explaining a concept
or answering a question. A second camera
is used to capture a member of the class
when a question is raised.
As with any project, the advantages
and disadvantages must be weighed with the
economic rewards to be reaped from the
investment. Jim Seyler told of an interesting
example exhibiting the qualify of education
being relayed via the electronic blackboard.
Sundstrand Aviation in Rtx:kford sent one
of its employees, who was studying for his
master's degree through the electronic
blackboard hookup at Rockford. to the
University to finish up. Coincidentally. he
ended up in a class which met in 10.3 EH
using the electronic blackboard.
The student then realized the benefits
of learning at the remote site: if a question
arose, the microphones could be turned off
and a resolution could be made without
interrupting the class. Students enrolled in
electronic blackKiard classes here are often
reluctant to ask questions which may be
trivial and tie up \aluable electronic
blackboard teaching time. A secc nd
advantage cited by the Sundstrand employee
was the fact that the board was alv^ays
clearK visible since the marks are
transmitted electronicalU . A major
drawback at the remote sites is not being
able to see the professor personalis
.
However, the Sundstrand employee wished
he were back in RcKkford where he could
see the board with no interruption.
Financial aspects of the electronic
blackboard made pursuit of the project
attractive to Seyler and his colleagues.
Before the electronic blackboard was used.
the professor would have to be tlown to the
remote site and perhaps lecture for tliree
hours and then 11) back. The entire venture
easily killed an eight hour day. Obviously,
having the professor dnve to the site took
tixi much time out of his busy schedule.
The electronic blackboard en\ironmenl
could be brought to the professor without
him ha\ ing to alter his normal sty le
substantially. Besides wearing a microphone
around his neck and hitting a button to
electronically erase the screen, very little
else is needed to conform to the situation.
Professor Savage leaches ME .^.^."i on the
electronic blacklxtard and notices that one
must watch certain actions such as pointing
to a spot on the board and saying. ""TTiis is
a significant point."" Remote classmates
cannot tell the object of the professor's
statement.
Paul Witkowski. assistant head of the
Office of Instructional Resources, describes
the electronic blackb<iard as "bringing TV
into the classroom, not the reverse."' and
minimizing intert'erences to the professor's
manner of teaching. He likens teaching to
acting: the professor is the main character
and his notes are the script. Unlike a play,
no prior development is needed. The
professor comes into the classrtxim.
lecmres. and then leaves, a purely normal
routine requiring no additional preparation.
Witkow ski also cited a study which
concluded that students preferred to cop\'
notes otf handwritten sources, rather than
from an artistic presentation (Remember the
last time you took notes from a filmstrip.'l.
Students like the personal feeling of having
the professor"s own wnting placed in front
of them. Another advantage of offering
\ideotaped classes is to accomodate for the
employee who cannot make it to the class
as easily as the college student. Pressure to
get a certain project done and other external
forces create a demand for the videotapes;
they are a reaction to a need. Just pop in
the tape and learn: "fast forward"" over the
kmng parts and "pause"" on the
complicated proofs.
The tremendous savings of the
professor"s \aluable time and the virtual
elimination of "jet-set"" instruction gleamed
in the eyes of OCEE. .^^dditional clout and
prestige would also be added to the College
of Engineenng. since it is the first to
expand its high quality education statewide.
Smdies have been undertaken to attempt to
rate the quality of education enjoyed by the
remote students. Course grades were used
as the basis, and no significant difference
was found betv\een those taking courses
here on campus and those taking it \ia the
electronic blackboard.
Remote sites as of this fall dot the
Illinois map in various locations, including
the Beloit Corporation of South Beloit.
Barber-Colman of Loves Park. Sundstrand
Aviation of Rockford. Caterpillar Tractor of
Rossville. Hams Corp. of Quincy. and
Illinois Power in Clinton. The electronic
blackboard w as first transmitted out of state
to AT&T in Bedminster. New Jersey.
Courses offered by OCEE on the
electronic blackboard system include many
essential upper level and graduate
engineenng courses such as Differential
Equations. Strength of Materials, a \ariety
of EE and ME courses, and others.
Prospective customers of this serv ice may
elect to receive electronic blackboard
transmissions live, or rent or purchase a
course which has previously been
videotaped.
A libran- of videotaped classes is
gradually being built as more engineering
classes are offered on the network. The
order form lists rental on taped credit
courses at S2000 and a purchase price of
S 10.000. Those seem like big bucks, but
this is a big college with a big reputation.
Actually, for example, if Sundstrand were
to send a S30.000 engineer to the University
for just one semester at full pay besides
paying tuition and plane fare, the cost
would be in the SIO.CKXJ range for a single
student. For that much. Sundstrand could
buy ME 432—Theory of Rotan,
Compressors, or any of the 300- and
400-level courses offered by OCEE. Better
yet. Sundstrand could rent the courses as
they need them for S20tK) each and keep
their employees at w ork dunng the term of
study. The economic appieal is easily seen.
The electronic blackboard has seen the
chalk of over ninety professors. Plans are in
the works to convert 143 MEB into a repli-
ca of 103 EH. Right now. the network
boasts six classrooms on campus and thirty
remote sites. Until recenth . Seyler says.
Chicago was asoided when contracting elec-
tronic blackboard business because of the
responsibility of the University, as a state
institution, to accomodate all firms wanting
the electronic blackboard. Now. Seyler
states, "we are geared to expand as rapidly
as necessary"' and Chicago will soon see
the lines of downstate thought. .Additions to
the network will be mcxlular with six units
added on campus with thirty remote
hookups.
The introduction of the electronic
blackboard to OCEE"s network has certainly
caused a quantum leap in the quality of edu-
cational extension and a drastic slash in the
time and money consu-aints of modem tech-
nological firms. .Although the professors
will not take to the skies as often, most see
this as a relief. They realize that the electro-
nic blackboard is a high-quality educational^^
tool. Paul Witkowski echoed a quote that ^M
"innovation in education takes fifty years.""
With only eight years into the project and
plans of routing courses nationwide throuaj^^
the national U.S. .Air Force communicatid^P
base at Wright-Patterson Air Force Base in
Dayton, one has to say that this innovation
in education has matured quickly. T
IGULF-ENERGY CREATING-ENERGY
WE'RETAFFINGNEV
We're Gulf Oil Corporation. And we'll be
^"^^^^ on campus to look for something very
much in demand these days. New energy. Specifically, new human energy.
The fast-changing energy field will continue to be one of the most exciting and rewarding
places to launch a career. And Gulf has exceptional opportunities for new people with
new ideas about finding and developing America's fuel resources.
Ifyou're about to earn your degree in Petroleum Engineering, we'd like to meet you. 'We're
also interested in Chemical and Mechanical Engineers. In Geology and Geophysics majors. In
Computer Science, Accounting, and Business Administration majors. In students in Petroleum
Land Management programs. And in people in technical disciplines with a flair for sales.
Check the placement office to confirm a date for our Giif Representative's visit. And sign up
for an appointment. Ifwe miss you, send your resume to Coordinator, College Relations, Dept. B,
P.O. Box 1 166, Pittsburgh, PA 15230.
Gulf is a world leader in training young, motivated people to solve todays energy problems.
When we find you, we'll be that much farther ahead.
For a 15'V x 20-h" color poster of this iDustraUon, please send your request tO: |GulfOil Corporation. 1982.
Poster, College Relations. PO, Box 1 166. Pittsburgh, PA 15230. An Equal Opportunity Employer
The Dream to Fly
Beginnifii^ skydivers pull the cord.
by Phil Hardin
The drcain of tlyirii: hke a bird has
stimulated creativity in many men
throughout history. From the first designs of
a flying machine by Leonardo da Vinci in
the e;irly l5(X)'s to'the first flight at Kitty
Hawk, man has always longed to soar
through the skies. But right here in
Champaign-Urbana there are a number of
individuals who have realized this dream.
They are the members of the Champaign
County Parachute Center, a skydiving club
staned in the spring of this year.
The club was virtually unknown until
five of its members floated into the
limelight during halftime of the Michigan
-State fixitball game. Ed Baron, one of those
five privileged jumpers, is the president of
the Champaign County Parachute Center
and a junior in Mechanical Engineering. He
was accompanied on the jump by his father.
Jim Baron. 1976 Industrial Engineering
graduate Bob Ryan. Brian Barret, and
Byron Marshall.
This of course was not one of the first
jumps made by any of these skydivers.
They are all seasoned veterans of the sport
and each has a great deal of experience. Jim
Baron, the most experienced skydiver in the
group, with over 2000 jumps, is the
instructor for the first jump class offered by
the club. He is a certified United States
Parachute Asstxriation instructor and has
over fifteen ye;irs of experience as a jump
trainer.
The words '"Learn To Skydive" are
possibly one of the greatest attractions to the
class. The words themselves seem to spell
excitement. Over seventy people showed up
for the first class of the semester. Many
turned away, however, after learning more
about the program. The class, which is held
on Thursday nights at the Armory, is a
three to four hour crash course on "how to
make a safe parachute jump." One class,
seventy five dollars, and a lot of guts is all
it takes to make your initial jump.
Contrary to what some people may
imagine, the first jump, is not a jump out
the door of a plane, a "Geronimo" yell,
and a pull the ripcord sort of thing. It is a
controlled static line jump. This tyjie of
jump is comparable to massive military
parachute drops where a cord directly
attached to the parachute, or canopy, as it is
called, is hooked to a cable inside the
aircraft.
The parachutist then sits in the
doorway of the aircraft and dives into 3000
feet of the wild blue yonder, the canopy
opening automatically seconds later. On
these first few static line jumps, with
average air time of about two and a half
minutes, the student goes through the
motions of pulling a dummy ripcord
attached to the canopy pack. This
familiarizes the student with the proper
procedure for making a free fall jump. A
minimum of five static line jumps is
required before the student is able to
advance to the free fall style identifiable
with skydiving.
Since its beginning last spring, the club
has been using the grass landing strip at
Wronke Airovet Service near Homer for the
majority of their jumps. This strip, even
though it is almost a half hour drive from
Champaign-Urbana. offers several
advantages over both Willard and Frasca
airports. The air traffic in the area is
minimal, and it also provides an excellent
landing surface. There are, however, a few
problems with the current landing site in the
early fall season, when crops remain in the
.surrounding fields. Landing in an
unharvested com field can be quite hannful
to the equipment, not to mention the
parachutist.
o
Weather is also a skydiving concern
T>ie ideal day to go skydiving is one with a
clear blue sky and a warm mild breeze.
Rain, excessive wind, and low cloud cover
are just a few of the hampering effects
nature can have on a day of fun in the sky.
Tlie skydiving season usually runs late into
the fall months and occasionally into the
early winter months, but when those
northern winds start to pick up. ifs about
time to pack up the chute for the winter.
The equipment used by the Champaign
County Parachute Center comes from the
Hinkley Parachute Center in Hinkley,
Illinois. Jim Baron, in addition to being an
expert skydiver and instructor, owns this
skydiving center which is located west of
Chicago. They supply the equipment needed
to make the first jump. From the airplane
you jump out of to the boots you land in.
Jim Baron has your coins jingling in his
pocket. Eventually, the club expects to be
able to purchase its own equipment which
will make things more convenient for all
involved.
Static line jumping is truly a fantastic
experience, but the real excitement in
skydiving comes when the student learns to
free fall. This is the moment when the
dream of flying comes closest to reality.
When the students first begin free fall
skydiving, their jumps are very similar to
static line jumps. The only difference is that
they now have the responsibility of opening
the chute themselves. This is a
"tremendously" crucial step in becoming a
successful skydiver. As the skydiver gains
confidence and experience with the basic
free fall, he or she can then attempt a wide
variety of aerial body maneuvers before
opening the chute.
Any maneuvers that can be executed
^ j
on a trampoline or a diving board can also -^
be done in the air. To perform maneuvers,
the skydiver must jump from a higher ^-
altitude than for static line jumps, due to a(i^
mandatory canopy opening altiuide of 2500
feet specified by the USPA. Opening below
this altitude introduces a high degree of risk
to the skydiver.
•Teresa Brown prepares to let loose the wing and then a great "Geronimo. iphoto hy Karlis Uhnanisl
The next step up on the skydiving
experience ladder is the changeover from
the round canop\' to the more maneuverable
square canopy. A minumum of fifty jumps
is usually required before this step can be
made. Another advantage of the square
canopy is that it has a much larger glide
ratio than the round chutes.
The glide ratio, which is a measure of
the distanced traveled horizontally compared
to the vertical drop, is around 4.5:1 for
most square canopies. Compared to the
^ide ratio of a glider, which can go as high
l^> 40:1. this doesn't seem like much, but
compared to the round canopy glide ratio of
1 ^^:1. it makes a great difference, h is
t|^3ksible. given adequate altitude and the
j
^fnt conditions, to travel as far as ten to
fifteen miles horizontally with a square
canopy.
However, there are a few drawbacks.
First of all, since the airspeed of a square
canopy is approximately twenty five to
thirty miles per hour, there are greater
hazards involved with it than with the round
canopy. Also, the square canopy has the
tendency to stall, which could be potentially
hazardous.
The square canopy is used almost
exclusively b> the more experienced
skydivers. especialh' in skydiving
competitions. These tournaments are held
throughout the wodd and include both
professional and amateur or collegiate
competitions. There are basically three
events that comprise all skydiving
tournaments: style, accuracy, and elative
work.
The fu-st of these events, the style
competition, consists of a number of
precision aerial maneuvers completed during
a given amount of time. Contestants are
judged on how well they execute and the
number of maneuvers completed during the
alloted time limit.
In the accuracy event, the skydiver
makes a number of attempts to hit a five
millimeter disk (about half the size of a
dime). There are usually quite a few jjerfect
scores in this particular event. For example,
in the past, a ten millimeter disc was used,
and the world record for that size target was
over 200 perfect landings in a row
.
The last event of sk\di\ing
competition, the elative work, consists
mainly of the four man sequential. In this
e\'ent the four team members attempt to
make as many formations as possible. Jim
Baron has competed nationalK in another
event called the ten man speed star. The
object of this event is to form a star as
quickly as possible. The world record now
stands at 9.2 seconds, measured from the
first man out the door till the last man
formed up. By the end of this jumping
season, the Champaign County Parachute
Center hopes to be able to send a few
members of the club to the National
Collegiate Skydiving Tournament held
during December in Arizona.
Skydiving is a truly one of the most
fascinating sports in the world. The freedom
felt by an individual tlying through the air
on his own power is like none other known
to man. There are obvious dangers involved
in the sport, and many people v\ould not
even consider jumping out of an airplane at
3000 feet. Yes. skydiving is definitely not
the most ideal sport for the faint-hearted,
but as Jim Baron said at the first class of
the semester. "'Fear is the unknown."" T
SCIENCEy^SCOFE
For his pioneering contributions to geostationary communications satellites,
Dr. Harold Rosen of Hughes has been given the prestigious Alexander Graham Bell
Medal by the Institute of Electrical and Electronic Engineers. Rosen is cred-
ited with conceiving the first practical geostationary communications satellite,
which orbits 22,300 miles high and covers over a third of the globe. Early
satellites orbited lower and would have required a large fleet and complicated
tracking procedures if continuous communications were to be provided.
Computers are being called upon to help create the "super chips" that will give
military electronics systems a tenfold increase in data processing capability.
Hughes is using computer-aided design programs to develop Very High Speed
Integrated Circuits (VHSIC) and the systems in which these chips will be used.
Computer help is essential because VHSIC chips are as complex as 100 Los Angeles
street maps printed on a thumb tack, and they themselves are mere components of
larger, more complex systems. Computer programs will help engineers design, lay
out, and test a chip. They describe an entire system at many levels of detail
simultaneously to predict performance under various operating conditions.
Landsat 4, the new second-generation Earth-watching satellite , is studying crops
and other resources in greater detail than ever before possible. The spacecraft
carries two primary instruments. One is a multispectral scanner like the ones
on previous Landsat missions. The other is a thematic mapper, whose remote-
sensing capabilities are a considerable improvement over the scanner's. The new
mapper gathers different kinds of data and has a spatial resolution of 30 meters
versus 80 meters of earlier scanners. Hughes and its Santa Barbara Research
Center subsidiary built both instruments for NASA.
More than 4,300 men and women have furthered their professional careers through
the Hughes Fellowship Programs since 1949. Those who qualify are given the
opportunity to earn advanced degrees in scientific and engineering disciplines.
Under full-study programs, employees study at selected schools and work at a
company facility during the summer. Under work-study programs, employees work
part-time and carry about one-half of a full academic load at nearby schools.
More than 100 fellowships are awarded annually.
Scientists have tracked the ash plume from the Mexican volcano El Cinchon using
a weather satellite. Daylight and infrared pictures from GOES-5 (Geostationary
Operational Environmental Satellite) clearly showed the April 4 eruptions even
from 22,300 miles in space. Subsequent images revealed the plume rising high
into the stratosphere and across the Yucatan peninsula. GOES-5 was built by
Hughes and is operated by the National Oceanic and Atmospheric Administration.
Hughes needs graduates with degrees in EE, computer science, physics, ME, and
math. To learn how you can become involved in any one of 1,500 high-technology
projects, ranging from submicron microelectronics to advanced large-scale elec-
tronics systems, contact: College Relations Office, Hughes Aircraft Company,
P.O. Box 90515, Dept. SS, Los Angeles, CA 90009. Equal opportunity employer.
f world with electronic
HUGHES
99
State of the art at General Dynamics is a state of mind. More than technology or
hardware, it is a way of viewing everything in terms of the future and finding the means
to turn new ideas into reality.
This vision has helped General Dynamics become a world leader in aerospace,
electronics, shipbuilding and other areas— and has opened up many diverse
opportunities for college graduates with degrees in Electrical, Mechanical, Computer
Engineering and Computer Science/Math.
General Dynamics will be interviewing on campus in the near future. See your
placement office to arrange an appointment. Or send your resume to Sue Shike,
Corporate College Relations Administrator, General Dynamics Corporation, Dept.
EC, Pierre Laclede Center, St. Louis, MO 63105.
GENERAL DYNAMI
An Equal Opportunity Employer
Peddling Technology
Sales engineers are a breed of their own.
b> Raymond llightower
As far as many people are concerned.
the fields of engineering and sales are
totally unrelated. Uptin hearing the word
"engineer", one might conjure up images
of someone sitting behind a drafting table,
shaping the technological future. If one is
trying to describe someone in sales, words
like "charm" and "charisma" might be
tossed about. Engineers are looked upon as
technical whizzes, while sales people are
known to be masters of the art of
persuasion. These two fields seem far from
each other, but are they really? Could there
be a career which challenges both the
technical expertise of the engineer and the
charisma of the salesman? Does the
engineering-salesperson exist? The answer is
definitely yes.
Hewlett-Packard (HP) is one company
which makes extensive use of
engineering-salespeople. A worldwide
electronics manufacturer. HP's products
include electronic instruments, components,
computers, and handheld calculators. The
engineering-salespeople at HP fall into two
main groups: Sales Representatives and
Systems Representatives.
In order to understand the difference
between a sales-rep and a systems-rep. one
must first take a look at the training each
group receives. Upon graduation, the new
employee is known as a "Staff
Representative", which could be interpreted
as "sales/systems-rep in training". He is
then sent through the neophyte training
program.
The staff-rep will spend his first few
weeks of neophyte training at a production
facility, where he will review basic
instrument measurement techniques.
Knowledge of these techniques is a must for
the prcxjuct training sessions which follow.
The staff-rep then returns to his home office
for the next two to six weeks for some
on-the-job training. He might assist sales
reps on customer calls, write software for
instrument demonstrations, or find
applications for a new piece of equipment.
Finally, the staff-rep is ready for the
product training seminars. Like the
measurement seminars, these are conducted
at one of the manufacturing divisions. It is
here that he will be exposed to the major
features and benefits of HP's products,
along with some side-by-side comparison
with competitive equipment. He will also
learn applications for the products he will be
selling.
The product training seminars mark the
final stage in neophyte training. If he hasn't
already, the staff-rep must now choose
between two routes: that of the sales-rep, or
that of the systems-rep.
If he chooses the sales-rep route, he
will soon be assigned a sales territory by his
district manager. The sales-rep's primary
duty is to be out in the field meeting the
needs of his customers. In short, one could
say that the sales-rep acts as a liaison
between the customer and HP.
If the staff-rep decides on the
systems-rep route, his training will continue.
Sales-reps are required to know a broad line
of products, while systems-reps are required
to know a narrow line of products—in
depth. A large portion of a system-rep's
time is spent making factory visits, where
he learns more about new and existing
products. He then uses this knowledge to
train sales-reps and customer employees. In
short, one could say that the systems-rep is
the liason between the sales-rep and the
factory.
At times, it is necessary for a sales-rep
and a systems-rep to call upon a customer
as a team. For example, a client might need
highly technical information about a specific
product. On these occasions, the
systems-rep for that product is called in.
The team members can then put their heads
together to solve the customer's problem in
the most efficient manner possible.
Just recently, there was a sales-rep
who had to demonstrate an instrument so
new that its instruction manuals had yet to
be completed. His client, a large
manufacturer of communications equipment.
was having some problems w ith a device
they were developing. Upon hearing of the
new HP product, the sales-rep realized that
it was the solution to his client's problem.
He contacted the factory to arrange a
demonstration for his customer.
The instrument was hand-carried from
the factory by an engineer who had worked
with it since its inception. After a brief
meeting at the local HP sales office, the two
proceeded to the site of the demonstraton.
Engineers from various departments of the
customer facility were in attendence.
First, there was a general run-through
of the product's capabilities, along with
some discussion on how the client could
make use of the product's features. Next,
comparisons were made between the new
product, similar HP products, and similar
products manufactured by HP's competitors.
In making the comparisons, both the factory
engineer and the sales-rep showed that they
were well versed as far as the products of
the competition were concerned. None of
the questions posed by the customer's
engineering team were left unanswered.
Not all of a sales-rep's customers are
large companies. There are also the smaller
customers who dream of becoming larger.
Such companies usually want to avoid
spending a large amount of money on a
large system; they would rather buy a
smaller system which they can upgrade as
they grow. For example, several years ago a
small manufacturer of contact lenses
purchased a microprocessor development
system to aid in the production of their
lenses. Since then, they had grown, and
o
Otpgrade their system. The client was asked to send a representative to
the local HP sales office to take a look at what HP had to offer.
During the demonstration, the sales-rep placed strong emphasis
on the potential for s\stem expansion. Questions like "What if
micro-technology heads in this directon?"" were asked. The customer
had to be assured that the system could easily be re-organized in the
event of a major technological breakthrough. Both sales-reps and
systems-reps must keep abreast of the research being done in the
electronics field so that they may answer the "what if"" questions
customers usually ask. As the sales-rep who gave the demonstration
put it. "The learning never ends."
Some sales-reps deal directly with end-users, as seen in the
previous examples. Others deal with distributors, who. in turn, sell
the products to the end-user. HP. like some other companies, markets
certain products through distributors so that thcN' may satisfy a lai"ge
number of customers while using fewer resources. Products sold in
this manner include hand-held calculators and components.
TTie skills and techniques a sales-rep uses when dealing with a
distributor can be quite different from those he uses when dealing
with an end-user, as seen during one demonstration session led by a
sales-rep in the components group. In attendence were representatives
from various distribution firms. The product on display was a fiber
optics multiplexer, which is a device used to transfer data between a
computer and its terminals. Unlike end-user demonstrations, this
event focused on the marketing potential of the product, and therefore
the job' of the sales-rep was to convince the distributors that it was in
demand. In using this approach, a sales-rep becomes more dependent
on his knovvlege of business and less dependent on his knowlege of
engineering. Had this session involved end-users, he would have
been selling this device as a solution to an engineenng problem
instead.
Most engineering students have their sights set on either the
design or research and development departments of the compan\' they
hope to work for. RelativeU' few consider the fact that a company
that deals in engineering sales is a company that depends on
teamwork. One could say that the fate of the company rests on a
tripod, whose three legs are the lab. the factor)', and the sales force.
If any one leg is removed, the tripod will fall. The engineering
salesperson doesn't just exist; he is a necessity. T
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speculations on Interactive
''The child emerges from the dreamworld,
marvelling that TV actually 'listened' to him.
b\ Da\c Fadgitt
Imagine walking into a video arcade
some Friday night in the not-Hx)-distant
future and seeing all of the Pac-Man.
LX'lender, and Tron games standing deserted
and silent. In lutile attempts to exhume one
last quarter from the pockets of school
children, they desperately scroll through
their colorful demo displays, like barkers at
a sideshow, but without acknowledgement.
In the glowing neon reflection of their
screens a crowd has gathered, and is
huddled in a nng like midwives in a
maternity w;ird. anxious, in awe. The sound
of quarters diving into coin slots is heard,
and soon a familiar electronic cry breaks the
silence. A new electronic game has come to
life.
As you nudge your way through the
thickening crowd, music rocks the
smoke-tilled air. It's a familiar beat, one
you heard everv week on television as a
child. You squirm to the front of the crowd
to see what has unglued even the full-time
video addicts from their favorite joysticks.
In front of you. low on the floor, is a large
color monitor w ith a touch screen in front
of a streamlined bucket scat \s ith speakers
to each side. The entire unit is covered in
an arc of tinted Plexiglas. and looks much
like one of those road race games, but
without the steering wheel.
You look at the video screen and see
an incredible display of graphics. ""Just like
TV." a young girl remarks. A glowing fuse
is burning across the screen accompanied to
the frenzied beat of the music. An eager
child, who was first in line, fidgets
impatiently under the Plexiglas. Suddenly it
all adds up. That theme music and burning
fuse are part of the title sequence for the
TV series Mission Impossible. The child is
playing Mission Impossible.
Such ability to interact with real video
images is very likely to become a reality in
just a few short years. Optical videodisk
technology (such as that used in the design
of the Pioneer VP-1000 videodisk player)
has made it possible to store an hour of
audio and video on a single 12-inch disk.
This fact alone is quite a feat; a similar
technology is being used to develop very
high density optical computer memories.
However, coupling it to a microcomputer
and associated software used to select video
frames and sequences will have a
revolutionary effect on the video medium.
The main feature of such a system
which will cause this impact is its
interactive capabilities. Many have argued
that the primary shortcoming of commercial
TV is that unlike radio, it requires very little
active audience involvement. The TV
viewer is given all of the necessan' aural
and visual information, in correct sequence,
to tell a story. It is an open loop in which
the viewer provides no direct feedback to
alter the storyline. Only via the Nielsen
ratings or through the consumption of a
sponsor's pnxiuct can viewers affect a
program, and then it is merely a collective
action which occurs after the fact.
There have been attempts to let the
viewer participate in commercial TV which
have met with some success. The most
obvious attempt is the common call-in talk
show. The inherent problem is that only a
select few of the viewers actually
participate, and this is often at the expense
of the rest of the viewers" time. The subject
of such talk shows isn't pure entertainment
but usually politics and social issues.
o
Attempts to provide interactive
entertainment via two-way cable TV
systems have met with favorable audience
reaction. On one cable system, the cable
audience is shown the first part of a
program, and then collectively votes on one
of two possible outcomes. This is a
collective decision rather than an individual
choice, but at least provides the viewer with
some sort of feedback. Interactive videodisk
systems promise to provide immediate
viewer feedback and involvement in many
levels of decision making.
The great success of the videogame
industry indicates that the public has already
accepted video interaction in an elementary
form. It is the videogame industry which
will most likely be resptinsible for the
introduction of interacti\e videixiisk systems
to the general public. Their high profits will
induce product development, and as fresh
ideas for conventional videogames become
scarce, interactive videodisks will be the
logical step for the following generation of
videogames. The interactive \ideodisk
system designers will initialK' team up with
independent film production houses, but the
large mo\ ie smdios will soon jump on the
bandwagon, seeing how profitable
interactive videodisks can be.
Thus, the first interactive videodisks on
the commercial market will most likely be
similar to standard Hollywood fare, only
with the interactive user in the director's
chair. The popularity of contemporary
videogames like Pac-Man will drop to the
current popularity of pinball as interactive
o
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Videodisk Systems
»
deo sweeps the industry. Gradually
videodisk software will diversify from
James Bond or Star Wars type adventures to
sophisticated historical recreations and
simulations which will attract an older
segment of the market. The education
industry will benefit from the research and
development by the videogame industry and
will become a large user of educational
interactive disks.
But let us return now to our
hypothetical video arcade. TTie kid is asked
from the screen by a voice on a tape
recorder inside a cigarette machine if he
chooses to accept the mission of rescuing a
Russian diplomat and restoring world peace.
"Sure"", replies the player, and the
computer responds to his voice, and the
image of tape recorder self-destructing is
seen on the screen. Theme music plays, and
he enters the next scene.
Kennedy Airport in New York. Our
hero meets a contact at a snack shop who
informs him that a ransom has been posted,
and that they have forty-eight hours before
the diplomat is to be executed. He is given
the choice on the touch screen of taking a
night flight, or waiting until the morning for
a courier to bring a top secret dossier
containing information on the diplomat and
then taking a morning flight (first class,
non-smoking).
The flight is at first fairly routine.
After the in-flight film, drinks are served,
and the kid chooses a small glass of
Amaretto. The hostess serves it with a
smile, and he chooses to drink it (again via
the touch screen).
Meanwhile, on the video screen, solid
objects begin to turn fuzzy, and straight
lines become wavy. Had the child chosen to
wait for the top secret dossier, he would
have found out that the cheerful hostess was
acaially a spy for the Russian Secret
Service. With this knowledge, he could
have avoided being drugged by her. but still
would have had to successfully land the
airplane.
Points are tallied, credits roll along
with the theme music, and the message
"Deposit Coins"" appears on the screen.
The child emerges from the Plexiglas
dreamworid unphased by his quick defeat,
marvelling at the fact that the TV actually
'listened' to him. A tall middle-aged
salesman and his wife, out on a date, are
the next ones to attempt the mission, and
try to fit a few more pieces into the puzzle.
Meanwhile, Pac-Man stands silent and alone
in the comer of the arcade, feeling like
Pong.T
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TEGHNOVISIONS
IV-xl and Photos by Kandy Slukcnbcrg
Steam Power
In the hcginning was the horse. Then
along came steam fK)wer in the late l8(X)"s.
Steam engines were produced in all makes
and sizes. In addition to the giant
locomotives and fann tractors, miniature
steam engines powered washing machines
and wocul saws. Hventually steam power
gave way to electnc motors and gasoline
tractors. ;ind now appear mostly in
exhibitions. Steam power shows such as this
one in Sycamore, IL., draw crowds of
old—timers to reminisce or to show off
their miniature engines. Other steam
enthusiasts bnng working models for
demonstrations. Many people come just to
see turn—of—the—century farming.
•

LETTERS TECHNOTES
Professor Follows
Advice *'To the Letter"
ro the editor:
Your latest Technograph editorial has
promted me to repi\. 1 have three items;
1 I eould not avoid the comparison
between Jaelsson and da Vinci (sec
below ). Besides the pcise. the eyes and
the Mona Lisa smile, the asstxnation with
the technology of advanced flight is a
striking similarity.
2. Congratulations on the ECMA awards.
Did they help to make the many
\olunteercd hours seem well spent?
3. .A somewhat more philosophical issue is
the editonal's lament over the lack of
response to Technograph on the part of
readers. Obviously it bothers you or you
probably would not have written about it.
It bothers me too--not the lack of response
to Technograph. but the general
unresponsiveness of students. 1 don't see
rallies about unemployment. Robert
Parker, the Falklands. the economic
sufftK-ation of the University, girls'
underw ear ... 1 notice the
unresptinsiveness in the classroom; my
colleagues do too. Is no one home? Does
no one care? Or is it spring fever? 1 hope
Carl J. Altstetter
Professor of Physical Metallurgy
EOH is Back...
Are you interested in promoting
engineering'.' Showing all those queriful
people what it is >'ou do' Or how about
applying your skills toward a worthwhile
project? Well, this year the Engineering
Open House Central Committee has chosen
Responding to Reality" as the theme for
EOH '83.
Continuing with the tradition. EOH "83
will feature a central exhibit, a coordinated
project, various society and departmental
projects, the finals of the Engineering
Society debates, and a few pleasant
surprises.
And. as usual. EOH needs your help
to make it the success for which it is
famous. Several people are needed to help
with the coordinated project. This year that
project entails finishing the interior of a
mcxiel space station, as well as dealing with
the social ramifications of life in space."
The Central Committee also needs people to
assist in planning the official opening of the
open house. Your department may need you
too—see your departmental head. And it
you are interested in promoting EOH '83.
contact Chris Balabuszko.
If you wish to speak with anyone
involved, or if you have any questions or
ideas, go up and see the folks in room 300
Engineering Hall, or leave a note for them
in their mailboxes. They also have times
and schedules for the debates there, too.
So go now and get started working for
EOH '83. and respond to the reality of
engineering.
o
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Ego Boosts Galore
There have been an incredible number
of awards, honors, and appointments over
the summer—the succulent price paid by
universities full of famous and talented
faculty. Regretfully, due to this abundance,
we can only mention them, instead of
writing about each individually. As we all
know, however, the fact that the following
people received their respective awards is
illustrative enough of their talents, regardless
of how much we brag about them.
Theodore J. Rowland and Arthur M.
Clausing, professors of Physical Metallurgy
and Mechanical Engineering, respectively,
were named Assistant Deans for the
1982-1983 school year. They have replaced
Jane Liu and Bernard Wehring. both of
whom return to teaching and research.
Mac E. Van Valkenburg has been
given the distinguished honor of becoming
the first Grainger Professor of Electrical
Engineering, the only endowed chair in the
College of Engineering at the University of
Illinois. The chair exists thanks to a Sl.l
million gift to the University of Illinois
Foundation by the Grainger Foundation of
Skokie. Prof. Van Valkenburg is currently
one of the most, if not the most, famous EE
educators alive today. In addition. Peter W.
Sauer was named as the first Grainger
Associate.
Seichi Konzo has been awarded a
50-year member award b\' the Amencan
Society of Heating. Refrigerating, and
Air-conditioning Engineers. Prof. Konzo is
internationally known for his research, and
has been honored by the Society several
times before.
Bruce E. Hajek of the EE department
received the American Automatic Control
Council's Eckman Award for an outstanding^ J
contributor to the field of control. Last year.
-^'
Hajek won an award from Xerox for best
research by an assistant professor. O
Illinois Technograph invites lenep. in response lo its anicles
and edilonals. or ans other iiem of interest to our readership
Articles, photographs, and other contributions will also be con-
sidered Letters must be signed, but names will be withheld
upon lequest.
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9 Daniel C. Drucker. Dean of
Engineering, was made an honorary
member of tiie Illinois Society of
Professional Engineers. He is also president
of both the American Society of
Engineering Educators and the International
Union of Theoretical and Applied
Mechanics, and an elected member of the
National Academy of Engineering.
Professor of Civil Engineering William
C. Ackerman has received the second
annual Chicago Area Sigma Xi Award. He
too is a member of the National Academy
of Engineering, and also has been awarded
the Lincoln Medal for the advancement of
human welfare. The Sigma Xi Award was
given in honor of his contributions to the
country, state, and Chicago area before he
retired as the Illinois State Water Survey
chief.
Professor Richard S. Engelbrecht has
been elected for a second 2-year term as
president of the International Association on
Water Pollution Research. Engelbrecht is a
23 year professor of Environmental
Engineering, a member of the National
Academy of Engineering, and has received
a number of other awards for his research.
Richard I. Masel of Chemical
Engineering has been awarded the Exxon
' Faculty Fellowship for 1982 in solid state
' chemistry. The fellowship goes to the
I
University to support Masel' s research.
We Got 'em Again
There have been a lot of financial
burdens to students at the University due to
the troubled economy, but once more
there's good news to the engineering
students! The 491 engineering grads of this
year who found employment still received
ultiple job offers—an average of 2.5
piece. Unfortunately, this figure is down
from last year's 3.7 offers. But at least the
obs are still there. In fact, out of 887 total
ds in this field, by the end of July only
6% were "still available." according to
an in-college survey. The survey also said
n
J
that companies increased their interviews
with University students to 20.000. an WVt
increase from last year. Starting salaries
were not affected by the recession, but
almost twice as many engineers were "still
available" this year compared to last year.
The conclusive word is that this year
the economy has slowed down engineering
hiring, but for good engineers the jobs still
exist in reasonable abundance.
Jeff Konicek stands by his graduate thesis
project, a computer controlled mechanical arm.
Jeff has been uorkint; on this project since
February and hopes In cvenlually scale il down
to human proportums. (photo by Randy
Stukenberff)
Chip Off the Old Blocl<
Even though the amazing silicon chip
is still looked at with wide eyes, the time
has come for a new child to enter the world
of fast-changing technology. It is the
optoelectronic chip, and it has the capability
to surpass its silicon father.
Nick Holonyak. Jr.. a leader in
optoelectronics research here at the
University, believes that although the new-
chip will probably outdo the older one, it
won't receive the same public acclaim.
People have already been fully introduced to
microelectronic circuitry', so an
optoelectronic valley will probably not grow
overnight.
The new chip gains its one-upness
from the fact that it can process photons,
which are the quanta of light. It
accomplishes this through its artificial
structure of superiattices, which are made of
scrambled layers of aluminum arsenide and
gallium arsenide. These layers make up a
network of yellow and red cr\'stals which
transmit light and electrical impulses more
intricately than the silicon chip. Holonyak
says it may take until the tum of the century
to perfect it, but the optoelectronic chip will
definitely give us all kinds of new
possibilities and advancements.
Not only w'ill the optoelectronic chips
process electronic impulses, but they will
also use optical wave guide sections and
other elements to process internal optical
data. This means that in the not too distant
future better lasers and light sources will be
able to be built.
After watching the growth of the
silicon chip, who knows where this new
chip will take us in and beyond the year
2000, after it has been retlned and studied
in depth.
Tiie Sm face Coiitiiifflit
A recent finding at the Getieral Motors Research
Laboratories has changed scientific thinking about
the behavior ofelectrons in metal surfaces. This discovery
provides a greater understanding ofthe fundamental
physical processes involved in such surface events as
adhesion, corrosion and catalysis.
Surfai'f Aloniic Laver
energy location was independent
of the chemisorbed atom. It was of
special interest that the shape and
energy location of this peak was
nearly identical to the envelope
around the surface state peaks in
figure 1. This suggests that sur-
face state electrons play a major
role in the chemisorption process.
Imp: theoretical ad-
vance at the heart of the dis-
covery is the "Self-Consistent
Local Orbital (SCLO) Method" for
solving the Schrbdinger equation.
This new mathematical method
was devised by the GM theorists
to handle the classic dilemma
posed by the self-consistency re-
quirement. The characterization of
electron behavior used to com-
plete the equation must be consis-
tent with the behavior predicted
by the equation. In other words,
one almost needs to know the an-
swer in order to make the calcula-
tion.
Self-consistent solution of
the equation for a metal surface is
made exceedingly difficult by the
three-dimensional nature of the
electron density distribution. The
theorists dealt with this challenge
successfully by dividing the elec-
tron density distribution into two
parts-the first part due to over-
lapping atomic density distribu-
tions; the second part equaling the
difference between this atomic
contribution and the exact density
distribution.
One of the more stringent
tests of the accuracy of the SCLO
method was an angular photo-
emission experiment conducted
by Heimann et al., at the Univer-
sity of Munich subsequent to pub-
lication of the GM research. The
German research team confirmed
a prominent surface state band
predicted by the three GM physi-
cists. This was the first time a
surface state band on a solid had
been calculated prior to its being
seen experimentally. The SCLO
method makes possible something
that could not be done before-ac-
curate prediction of the actual be-
havior of electrons whirling
around nuclei at the surface of a
metal.
"The large body of surface
states we found on metal sur-
faces," says Dr. Smith, "may be a
controlling factor in many physi-
cal and chemical surface phenom-
ena. By replacing conjecture with
calculation, the new surface theo-
retical methods give us the means
to make major steps forward in
the analysis of surface and inter
face properties."
THE
MEN
BEHIND
THE
WORK
Drs. Smith, Gay
and Arlinghaus
are theorists in
the Physics De-
partment at the
General Motors Research Labora-
tories.
John Smith (center) and
Jack Gay (right) received doctor-
ates in physics; Smith from Ohio
State University and Gay from the
University of Florida. Frank Ar-
linghaus received his Ph.D. in
physical chemistry from the Mas-
sachusetts Institute of Technology.
John Smith, leader of the
GM solid state physics group, did
postdoctoral work at the Univer-
sity of California in La Jolla. He
joined General Motors in 1972.
Frank Arlinghaus and Jack Gay
joined the corporation in 1964 and
1965, respectively.
Each member of the team
brings to the project a different
expertise: Smith in surface phys-
ics. Gay in solid state theory, and
Arlinghaus in bulk band structure
calculations.
General Motors
The future of transportation is here
An economic analysis
supports nuclear energy
by Magdi M. H. Raghcb
Elinor's note: In April of 1982. Illinois
Technograph ran lite article ' Problems of the
Nuclear Family" by Larry Mallak which
discussed the financial and management
problems at Illinois Power's Clinton Nuclear
power plant now under constructum
.
Teclmograph received this response by Professor
Mat>di M. H. Ragheb of the Nuclear
tlngmeering Program. Technograph welcomes
responses or comments readers wish to offer.
There has been lately a public concern
abtiut two main financial considerations
iKcumng to eleclnc utilities in the nation.
piuiicularK those among them using nuclear
reactors tor energ> prtxiuction.
The first consideration concerns costs
overruns for construction which leads to
electric bill rate hikes. For example it is
refx^rted that the construction of the Clinton
Nuclear Plant by the Illinois Power
Compans has now a projected price of $1.8
bilhon. whereas its original cost was $429
million. The utility is reported hiking its
rates by 19.9'7f . Erroneous analogies using
simplistic emotional persuasion of the public
are ad\anced regarding this issue as:
'
. .
.while fi.xing up the house for a party,
one sends a reximmate out with his Visa
card to get the party goods. He comes back
hours later having purchased a beer-making
kit. an ice machine and other
extravaganza . . .
"
"
'
The second consideration is the large
capital cost of nuclear facilities compared to
fossil ones. The fallacious analogy given in
this case is; "" . . the beer-loving roommate
will be brewing beer using nuclear power.
The taste will be the same as when fossil
fuel energy was used, but the cost will be
greater.
Defending
Nuclear Power
#
i
•? t
#
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Now we come to the issue ot cost
overruns. First of all. these cost overruns
have tx'en lately atTeeting btith coal and
nuclear power plants. Second, there is triiK
evidence of a seriously weakening and
steadily deteriorating economic condition
among the nation's electric power
companies. But this cannot be blamed on
the utilities or companies alone: this is a
rctlection of the naton's siK'ial. political and
economical conditons. For example from
1970 to 1981:
1
.
The average interest rale on new
long temi capital debt rose from under 9 per
cent to as high as 15 per cent.
2. The average rate of return on
common equity authorized by state public
service commissions increased only from
about 12 per cent to approximately 14 per
cent.
3. Due to extended regulatory
proceedings and rapidly mounting intlation
and or interest rates, however, the average
actual eamings on common equity decreased
from aKiut 1 2 per cent to approximately 1
1
jxrr cent.
4. Further, an average of 45 per cent
of recorded "earnings", up from 18 per
cent, represented merely an accounting entry
of non-cash credit—an allowance for the
CI1SI of capital used during construction
rather than income available for divident
payments or buiilding programs.
5. The selling price of common stock
fell from more than 120 per cent of book
value to less than 75 per cent (May 1982).
diluting the original value of all outstanding
shares.
As a result of these factors, over 60
[XT cent of the construction funds needed by
electric utilities must be raised in the
external capital and credit market. Thus, if
not pemiitted an actual rate of reuim equal
to the current cost of capital, any building
expenditures subject the industry and its
shareholders to a loss, and possible
bankmptcy.
But is construction of new plants
needed? The amount of electrical plant
capacity needed to be committed in the
Eighties to supply demand in the Nineties
averages about 40.(XK) megawatts each year.
If these constniction needs are not met.
economic stagnation, blackouts, and even
higher energy costs will occur.
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tciariiglTtTng^'' ''reporrs'''''aiTy'"the ability to function in
various job assignments.
^ Upon completion of the program,
Corporate Management Trainees are^ me
=-tts»*a% oi^ced in our Operations or
i
,
Brewing Divisions,
ilop ,t ; ?' Find out how you can bring out
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Fellowship
o
In 1949, Hughes awarded its first
fellowship. Since then, more than 4.000 men
and women' have earned advanced degrees in
engineering and science with the help of
Hughes fellowships — advanced degrees to
prepare the men and women of today to meet
tomorrows technical challenges.
Hughes Aircraft Company will again offer
more than 100 new fellowships in the coming
year for graduate study in
' Engineering (Electrical. Mechanical.
Systems. Aeronautical)
* Computer Science
Applied IVIalh
* Physics
Just a tew months from now, you could be
working on your Master's, Engineer, or PhD
degree — and receiving from Hughes:
* Tuition, books, and fees
* Educational stipend
* Full employee benefits
Prolessionallevel salary
* Summer employment
* Technical experience
Total Value: $18,000 to $40,000 a year
As a Hughes Fellow, you will gam valuable
technical experience working summers at
Hughes in Southern California or Tucson.
Arizona Work Study Fellows study at a
nearby university while working part-time at
Hughes,
Full Study Fellows work at Hughes in the
summer and study full-time during the
regular academic year.
The range of technical assignments
available includes the option of the
Engineering Rotation Program to diversify
your work experience.
Fellowship Story, An mvitalion to advance
your education and your career — with
assistance from a company that is advancing
the frontiers of technology Write yourself in.
Fill out and mail the coupon, or write to:
Hughes Aircraft Company, Corporate
Fellowship Office, Dept 104, BIdg
4006/W870, Culver City, California 90230,
Creatine a rifu uurUI uith electronics
HUGHES
Proof of US, Citizenship Required
Equal Opportunity Employer
.Write yourself in.
Hughes Aircraft Company. Corporate Fellowship Office, Dept. 104, BIdg. 4006/W870,
Culver City. California 90230.
Please consider me a candidate for a Hughes Fellowship and send me the
necessary information and materials.
PLEASE PRINT: Name
City
I am interested in obtaining a .Engineer degree
,
Zip
.Doctorate
o
DEGREES NOW HELD lOR EXPECTED)
Bachelors: Date Field
.
Masters: Date Field
_
_
School
.
.
School
.
Find your place in society.
Engineering
FamilyAlbum
•
Q,
jonipiled by Langdon Alger
ngineering Fraternities
Tnangle (112 H. Daniels. Cl is about 95'''c engineering, and it is
a social-professional-national frat. Call them at 384-9668 and ask for
the rush chairman.
1<I>A (302 E. Gregor)'. C) is not only social-professional, but
also an international frat. Call the rush chairman at 337-75 1 1
.
Honor Societies
These stvieties are not onl\ honorary; thcN get in\ol\ed with
their majors and are quite social.
.\E is open to agricultural engineers, as long as they ha\e a 4.0
G?.\ if the\ are juniors, or a 3.8 if seniors. Contact their ad\iser.
Gene Sho\e. at 333-6762.
.\I1M can be for \ou if you have a 4.0 and are in either of your
last two N'ears in industnal engineenng. FYesident Charles Schroeder
can he wntten to—leave him a note in 232 .\lech. Hngr. Bldg.
.\2,.M is for metallurgical engineers. The\ have special
requirements, so contact adviser R.W. Bohl. 206 Met. & Min..
333-0924. if you're interested.
\E"s president is Everett Leasure. 344-8445. and he is the
person to talk to if you have a 4.0 in civil engineenng.
HKN is open to electrical engineers who are in the upper '/j of
their junior class, or upper 1 3 of their senior class. Talk to adviser
.A.W. Dipert. 333-0716. in 156 EEB.
FE is generally for general engineers. The requirements are
different, so call Michael Biamesen at 344-4963. or leave a note in
1 17 Transportation.
Keramos is open to ceramic engineers with a GPA between 3.5
and 4.0. depending upon their year. Julie Schoenig has a mailbox in
201 Ceramics.
(pK't has stiffer requisites, but it is open to all engineering
curricula. Contact E. Copeland. 337 Administration. 333-4860.
<i>\\ IS available to chemical engineers with a 4.5 or 4.2 for
first & second semeter juniors, or a 4.0 for seniors. Raymond E.
Cline. Jr. is who to contact, at box 24 in 331 No\es Lab. or at
333-1776.
im's requirements start at a GP.A of 4.25. and include other
items. If Nou're a mechanical engineer, call Chris Tadanier at
384-7628'
ilT is open to aeronautical engineers with a 4.3 and more.
Contact adviser H.H. Hilton. 101 Transportation. 333-2653 for more
nfo.
TBI! is a household word, and it is for all engineenng
cumcula. They have both personal and scholastic requirements, so
31k to president Chnstopher Turner. He's got an office in 302
igineenng Hall, phone 333-3558. or call him at home. 3-M-92I6.
»
Engineering Societies
Society of Women Engineers (SW'E). is open to all female
engineers. Contact Lynn Farlev. at 344-5060 or 344-6212. or leave
her a note in 300 EH.
The Engineenng Council has a wide variety of activities, and
\ou can get involved in several groups that offshoot from the
Council. Georse Mejicano is president, and his office is in 3(H) EH.
333-3558.
.Association of Minontv Students in Engineering (.AMSIE)
promotes minorities in engineenng through a multitude of activities.
Contact Wadell Brooks Jr. .^02 Eng. Hall. 333-3558.
The Illinois Technograph is L'lUC's onh engineering magazine,
and the opportunities include more than just writine. Contact editor
Kevin Wenzel. .302 EH. 333-3558.
\\\ the following societies have membership in Engineering
Council. Their purposes are explained in the names, and they all
include social as well as scholastic and empknnient activities. Feel
free to contact the representatives of the ones that interest \ou.
.American .Academv of Mechanics (.A.AM). Kathnn Wilson
(367-6148). office at 121 Talbot (333-3197).
.Amencan Ceramic Society (.ACS). Lynne Gignac (384-1381).
office at 204 Ceramics.
.\mencan Foundrvmen's Socictv (.AFS). J.L. Leach (333-1779).
.Amencan Institute of Aeronautics & .Asn-onautics (.M.A.A). Mark
Lemak (359-4592).
.Amencan Institute of Chemical Engineers (.AlChE). Kirk Nass
(,^44-6(K)2). AlChE has a mailbox in R.AL.
.Amencan Institute of Industnal Engineers (AllE). Connie Kus
(384-1678). office 221 MEB.
American Nuclear Societv (ANS). Mindv Krause (356-1412) for
undergrads. Tim Polich (328-4213 333-6686. 2 14 Nuc. E. Lab) for
grads. Office in 419 Ceramics.
.Amencan Societv of .Agricultural Engineers (.AS.AE). Tom
Kreher (867-8640). off. 202^Ag. E.
.Amencan Societv of Civil Enizineers (ASCE). Don Tappendorf
(367-6861). off. 308 Engr. Hall.
Amencan Society of Mechanical Engineers (,ASME). Nancy
Sprick (344-1295). mailbox in the .ME lounge.
.Association for Computing: .Machinerv (.ACM). .Aiidv
Wisniewski (328-4422). mailbox in 222 DCL.
.Associated General Contractors (AGC). Wavne .Aldnch
(344-0078). off. 308 EH.
Bioengineenng Society (BS). Tony Schrock (337-50(X)).
Illinois Societv of General Engineers (ISGE). Andy Karas
(384-5343).
Institute of Electrical and Electronic Engineers (IEEE). Luis-Bla.s
Gonzalez-Alvarez (367-.3042). office 247 EEB (333-7401).
Institute of Transportation Engineers (ITE). Trudv Boehme
(344-9187).
Phvsics Societv (PS). John Sloan, office 239 Loomis
(333-7031).
Stxrietv of Automotive Entiineers (S.AE). .Mike Tmex
(332-3876)! off. 144 ME.
Societv of Cixjperative Enszineers (SCE). Mike Marinos. off.
109 EH.
SYNTON (Ham radio). Tom Ask. Adviser C.A. Cain. 308 EE
.Annex (.\vV7288).
L'niversitv of Illinois Metallurgical Society (UIMS). David
Kleinc. 201 Met. & Min. (333-6584). T
29
Biological Effects of
Smoking
Tar ami nicotine spell only trouble.
by Yuki SiK-lliiian
"And a woman is only a woman, but
a lAtHKl cigar is a smoke."" Thus Rudy;ird
Kipling expressed himself on smoking. He
may have been the most famous person to
endorse the habit, but he certainly wasn"t
alone. Ttxlay tobacco companies echo
Kipling with a more prosaic push to
consumers, l.ast summer saw Kool Jazz
Festivals, the Merit Report and the Camel
Sports Scoreboard, not to mention a deluge
of ads telling people that they've found
it— Tme. Or Xo come over to macho
M;irlboro country. Or that you've come a
long way. baby.
The Tobacco Institute takes the podium
against anyone who would protest with their
series of ads: "Answers to most asked
questions about cigarettes." The ads advise
anyone concerned about the effects of
smoking to take into consideration the views
of the tobacco companies.
Promotion iif cigarettes had the
intended effect on over 33 million
Americans who continue to spend more
than $19 billion on cigarettes each year, in
spite of morning cough, stained fingers, and
smoke-scented clothes. And that's just the
obvious effects. The Surgeon General's
report issued last March links cigarettes
more strongly than ever before with serious
health damage. Surgeon General C. Everett
Koop states. "Cigarette smoking is clearly
identified as the chief preventable cause of
death in our stKiety and the most important
public health issue of our time."
Tlien why do people continue to / \
smoke? Psychologists explain smokers' neAv
for oral gratification, and the excuse to keep
hands txxupied in social situations.
However, there is also a biological f
dependence. Cigarettes contain nicotine, a"-'
chemical which, when it makes contact with
the brain, releases a variety of nerve
stimulants.
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The most significant biological change
effected by nicotine is the release of
epinephrine from the adrenal glands.
Epinephnne is more commonly known as
adrenaline. The result is a faster heart beat
and the constriction of blood vessels,
preparing the body for stress as in a fight or
flight reaction. This nerve stimulation
improves mental alertness and in time the
smoker depends on it, becoming irritable
when it's withdrawn.
The effect on the body is less tonic.
Nicotine puts stress on the heart, increasing
its demand for oxygen. Past Surgeon
General's reports have shown that when
cigarette smoke enters the body, the heart
muscle works harder, blood pressure rises
and heart rhythms become irregular. Such
conditions can only exacerbate heart
disease, if not cause it. Statistics show that
the risk of heart disease is twice as high
among people who smoke a pack a day
than for nonsmokers.
Besides increasing the heart rate and
demand for oxygen, smoking apparently
reduces the amount of high density
lipoproteins (HDL) in the body.
Lipoproteins wrap cholesterol so it can be
transported in the bloodstream. High density
lipoproteins carr>' cholesterol away from the
arteries, while low density lipxjproteins tend
to deposit it on the arterial walls. The level
of HDL in smokers is 1 1 percent lower than
levels in nonsmokers. This was reported by
Dr. Michael Criqui. an epidemiologist, at a
1979 meeting of the American Heart
Association. Lower levels of HDL would
encourage the buildup of cholesterol
deposits in arteries, which is the major
cause of heart attacks.
Smoking also poses a threat to the
ngs. The Surgeon General's report states
'that 1 1 1 .000 people are expected to die this
year from lung cancer. But 85 percent of
/^^g cancer deaths might be prevented by
I'j^ple giving up cigarettes. Cigarette smoke
traps tobacco products in the lungs. Several
of these products have caused cancer in
ain
laboratory animals. On the whole, smokers
are twice as likely as nonsmokers to die of
cancer. The chances of death due to oral
cancer, cancer of the esophagus, and cancer
of the pancreas, are significantly increased
by smoking cigarettes.
Women on the pill are especially
vulnerable to health damage from smoking.
A study by the Boston Collaborative
Surveillance Program found that of the pill
users who have suffered heart attacks. 92
percent are smokers. Doctors believe there
is a link between blood clots and smoking
among those who use the pill.
Women who smoke can also endanger
the health of their unborn children. Smoking
mothers give birth to underweight babies
more often than nonsmoking mothers. This
is probably the result of the reduced amount
of oxygen available to the fetus. Smoking is
also a major cause of placental
infarcts--areas of dead tissue which result
when the blood supply is blocked.
Premature detachment of the placenta is
related directly to the amount smoked
during pregnancy. A past Surgeon's Report
stated that the risk of spontaneous abortion
among women who smoke during
pregnancy is 35 percent higher than among
nonsmokers.
Smokers can even damage the health
of nonsmokers who stay near them long
enough. The exhaled, or "sidestream,"
smoke can contain carcinogens in higher
concentrations than the smoke inhaled.
Nitrosamines, known carcinogens, can be
found in concentrations fifry times that
found in mainstream smoke, and it has been
found that the nicotine levels in nonsmokers
regularly exposed to smokers are up to 20
percent of the levels found in smokers.
Marijuana creates many of the health
problems associated with tobacco smoking,
with a few additional risks. Physical effects,
as detailed last March in a comprehensive
report by the Academy of Science's Institute
of Medicine, include precancerous changes
in the linings of the bronchial tubes and also
increased heart rate and blood pressure.
The active ingredient in marijuana is
delta-9-tetrahydrocannabinol (THC). Like
alcohol, it impairs coordination and
judgement, and also impairs short term
memory and the ability to learn. In the
body, the formation of protein cells is
impaired. For instance, white blood cells
divide more slowly than nomial. making it
harder for the bcxiy to combat disease.
Currently, the legal cigarettes carry a
familiar warning label stating. "The
Surgeon General has determined that
cigarette smoking is dangerous to your
health." Some health organizations wonry
that it has become to<.i familiar, and
legislation is pending that would put a
rotating series of stronger warnings on
cigarette packages and advertisements.
These warnings would tell consumers that
smoking can cause lung cancer, heart
disease and birth defects. This legislation is
supported by organizations such as the
American Cancer Society, the American
Heart Association and the American Lung
Association.
If you're already smoking, it's not too
late to start paying attention to warnings.
According to the Surgeon General's Report,
95 percent of the people who quit smoking
do so on their own, without organized prog-
rams. The report also noted that quitting
cold turkey seems to be more effective than
gradually cutting down. The person tr\ing
to quit shouldn't be alarmed by slight
weight gain. Tlie slowed metabolic rate
caused by reduction of nicotine intake ex-
plains the tendency to put on an extra pound
or two.
In their book. Learning to Live With-
out Cigarettes! Dolphin Books. 1968). au-
thors Allen. Angumann and Fackler tell the
person giving up smoking to avoid situa-
tions that usually involve smoking, such as
social gathenngs. coffee breaks, etc., and to
think of things that are pleasant (like the
amount of money saved by not buying
cigarettes) whenever the urge to light up a
cigarette txrcurs. Perhaps the best thing to
keep in mind is that there's simply no such
thing as a "gotxi cigar. "T
Tech leasers Answers
1. Janet entered the store with $99.98.
2. Ihe number is 13452. because 13x452. ami 1.2.3.4,5 are all
successive digits.
3. The customer ordered one and one-ninth pounds ot cookies. Thus
alter the baker munched his lee, the customer had I pound lelt.
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Yaur Career;
Our Cammitment
Your career is as
important to Black &
Veatch as it is to you.
At Black & Veatch,
experienced profes
sionals will assist you
in developing both
personally and profes-
sionally. Working with
a team of experts in
electrical, mechanical,
chemical, nuclear, and
civil engineering will
enable you to expand
the knowledge your
education has pro
vided. You also will
gain an understand
ing of the combined
effort required to de-
velop Black & Veatch's
internationally recog-
nized solutions to
some of the world's
most pressing
problems.
if challenging work,
a professional environ-
ment, and advance-
ment are part of your
career goals, explore
your future at Black
& Veatch. Write:
Black & Vealcli. Co
Dspl A
P O Box M05
[^Black s veaccn
^^ZM Consulting Engineers
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TECH PROFILES
To his students. Professor Leo C.
Pigage is the spinner of Industrial
Engineering yams which span his 45 years
associated with the profession. Professor
Pigage completed both his undergraduate
and graduate work at Cornell University. At
the time of his studies, IE was not a distinct
department, but an option in IE was
offered
.
After leaving Cornell, Pigage spent 3
years at Duke, followed by a 7-year stay at
Purdue. He came to the University in 1947
for a joint appointment of the Institute of
Labor and Industrial Relations and
Department of Mechanical Engineering. At
that time, an IE department did not e.xist at
the University, but in the late 50's IE
emerged as a discipline on its own.
Pigage is quite active with his students,
as advisor for the student chapter of the
American Institute of Industrial Engineers
(AllE) for 25 years, and as advisor for
AOM, the IE honor society.
Pigage teaches IE 232 and IE 332,
both of which deal with methods-time
measurement; in addition, he teaches IE
287-Wage Incentive Systems and IE
3-Plant Layout. As an extracurricular
livity, he has been involved in consulting
and currently consults the E. Colson Co., a
yii^ting company in Paris, Illinois, which
jm profited from more than 30 years of
ngage's service.
Next year will be Pigage's last year of
teaching, as he will be retiring, however he
did state that he may be back to teach a few
courses.
Jane Liu
text and pholo by Jim Lee
Mike Binder
text itiid pholo by Kevin Wenzel
Emicrating from mainland China in
1957, Dr^Jane Win-Shih Liu attended
Cleveland State University for a B.S.E.E.
and the Massachusetts Institute of
Technology for her master's and doctoral
degrees. Recently promoted to the rank of
full professor in the Department of
Computer Science. Liu has had extensive
background in both industry' and academics.
Her areas of expertise encompass computer
networks, database management systems,
and distributed systems. Her past industry
experience include RCA, the Department of
Transportation, and the Mitre Corporation.
Coming to the University of Illinois in
1973, Liu was a Research Assistant
Professor doing work in computer networks
and architectures, scheduling algorithms,
and database management. Ongoing
research projects include operations
research, computer networks, and database
integration for sponsors such as the U.S.
Army, R.R. Donnelly, and U.S. Naval
Research. Under Dr. Liu. four students
have received their doctorates and 10 have
their master's degrees. Currently, she has
seven students pursuing advanced degrees.
"Teaching the graduate students is the
most exciting aspect of being a professor.
You are directly involved in the pnx:ess of
helping them mature in their professional
careers and the psychological rcwaid is
more meaningful. Industry's rewards are
realized more quickly than in academics,
but it soon gets to be frustrating. In
academics, there is never a dull moment in
that every year brings new students and
ideas."
Mike Binder began his career in
engineering at the University of Arizona at
Tuscon. He received his Bachelor's degree
in Aeronautical Engineering in 1970. and
continued his work to receive his Master's
in the same field in the same year. Binder
then switched his emphasis to Mechanical
Engineeing, in which he received his Ph.D.
in 1976. After spending a year as a visitng
professor at the University of Arizona, he
moved here to join the faculty of the
Mechanical Engineering Department.
Binder teaches ME 205 and ME 304
(thennodvnamics). and he has taught both
211 and 210. Binder teaches 304 from the
applications point of view, because he
enjoys showing how thermodynamics is
used in power plants and industry.
Binder has been doing research for the
EPA Advanced Environmental Control
Technology Research Center. They have
been looking at looking at the themial
destruction of industrial wastes for the past
two years. Their main efforts ;ire directed
towards setting priorities for the use of
research money.
Besides teaching and doing research.
Binder keeps himself busy with other
activities. He enjoys fishing, and frequents
several area lakes on the weekends.
Binder's main indoor activity is playing
darts. He is the vice-captain and the
recording secretary for the Champaign
Urbana Darts Association. The club meets
at Trito's in Urbana on Tuesday nights, and
Binder encourages students to stop by and
throw some darts.
Binder's external activities aren't all for
fun, though. He is a member of AIAA,
ASME, ASEE. and SX, a research
honorary.
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Set Ybur Careeron the Right T^ack
At UNION SWITCH & SIGNAL
Graduation is arriving on Track One. It's time to start making
those important decisions that will determine your future. It's
time to talk with UNION SWITCH & SIGNAL, a division of
American Standard and one of the world's foremost designers
and manufacturers of railway and signaling control systems.
We'll be here on campus soon, and we'd like to discuss the
future with you. If you're a Computer Science (WITH EM-
PHASIS ON REAL TIME PROCESS CONTROL APPLICA-
TION) or Electrical Engineering degree candidate interested
in beginning your career in a challenging, state-of-the-art
environment, take the time to talk with the people of our
expanding company.
We can offer you an excellent starting salary plus a valuable
benefits packagethat includes medical, dental and life insur-
ance as well as tuition reimbursement, because we know that
your degree is no reason to stop learning . . . and growing.
Investigate our opportunities, then set your career on the
right track at UNION SWITCH & SIGNAL!
WE'LL BE HERE AT
UNIVERSITY OF ILLINOIS
ON THURSDAY, NOVEMBER 11, 1982
Sign up today!
For further information,
please feel free to write or call (collect):
Sally F. Anderson, Employment Administrator
(412) 273-4141
UNION SWITCH &
SIGNAL DIVISION
AMERICAN STANDARD INC.
1789 S. BRADDOCK AVENUE
PITTSBURGH, PA 15218
An Equal Opportunity Employer M/F
c
TECHNOVATIONS
bvLangdon AlgerL
The Space Tablet allows the user to easily
record coordinates by interfacing with an IBM
or Apple computer.
This Isn't a Plane Product
The time has arrived for the computer
digitizer to rise up out of its two
dimensionality. Micro Control Systems.
Inc.. has developed The Space Tablet™,
which is capable of easily recording the X.
Y. and Z coordinates of any
three-dimensional object.
The product comes with all the
equipment necessary to pull points and
lines, and store them for whatever use
desired. All the user has to supply is an
Apple II or IBM Personal Computer, and a
single floppy disk drive. The provided
hardware consists of a 13.5 by 16 inch clear
lucite tablet, and an aluminum/delrin arm.
r2ae regular model gives three degrees of
Bedom. while the professional package
adds one more. Software is provided as a
3D graphics package, and Micro Controls
«sentative Michael Shaw says that in
t a month there will be a choice of two
of these packages available for the Apple
users.
High quality potentiometers in the
mechanical ami convert the angles the joints
stand at into cartesian coordinate points, and
then the computer displays them on its
CRT. The operator can store all the points.
call them back, move them, replace them,
or perform any necessary processing. To
build lines, the computer simply connects
points. That means if you have a curve that
has to be traced, the more points you
digitize gives a more exact representation.
This is not a problem, however, because the
process is so simple.
The system is actually a small CAD
system that offers many features only larger
ones have. This is one of the reasons it is
so popular with the public, and with a price
under $600. it is no wonder it is selling
well all over the world. Just a sampling of
the applications it makes available are in the
areas of education, architecture,
engineering, design, science, and medicine.
Board of Resumes?
It is a sign of the times, and it is
catching on quickly. The Electronics
Worksite Training Project started it, at the
College of San Mateo, in Silicon Valley
(where else?). HeathkityZenith Educational
Systems provides the project with 90% of
the course material, as well as all of the
hardware. So what is it?
The "electronic resume,"" that"s what,
and it is a visual, working representation of
a student"s technical skills. A student can
enroll in any of about 43 different courses,
according to Heathkit/Zenith representative
Myron Kukla, and their resume is the final
project of their course. The classes teach
just about everything needed to know from
digital techniques to electronic test
equipment, from AC to DC electronics, and
from circuits to semiconductor devices.
Evidently, the idea was initiated in
response to a difficulty that electronics
companies have been suffering from—a lack
of competent and qualified personnel. Even
in these days of unemployment, it is
difficult to find technically capable
employees. Thanks to this program, when a
student goes in for an interview, the
interviewer doesn't have to rely solely upon
the grades, experience, and personality that
the student provides on paper. The student
hands his hopefully-future boss his circuit
board, and if it works when it is turned on,
the interviewer knows for sure that the
person knows his .stuff. This also makes the
interview process easier, as it cuts down on
paperwork and time.
Kukla added that this system is being
copied all around the country now. and
every time a new program pops up it is like
reinventing the wheel. There are other
aspects of importance in these systems,
however, that go beyond the technical
aspects. They illustrate how government,
industry, and schools can all work together
to give people the chances they need to
leam skills and find jobs, thus reducing
unemployment.
What's Your Favorite Brand?
If diamonds are a girl's best friend.
General Electric researchers have found a
way to ward off women"s loneliness. In
fact, jewelers, law-enforcement officials,
and anyone who owns diamonds may rest
easier; now they can brand their precious
gems with a personal motif.
GE found a way to brand diamonds
with an ion implanter, the key instrument
used in manufacturing integrated circuits.
Normally, the ion implanter is used to make
areas of varying electrical charges on a
silicon chip. This comes about because the
spots on the silicon where the beam is
aimed become electrically altered just below
the surface of the material
.
To brand the diamond. GE researchers
place a custom-made stencil over an area of
the diamond. The stencil could be an initial,
a number, symbol, or just about anything
the diamond owner wants. Then the
diamond is bombarded with the
ion-implanting beam, and the ions penetrate
the gem. creating a
"
'modified region" just
beneath the surface of the uncovered area.
The stencil is removed, and the diamond
owns its own code.
To reveal the secret identity of the
stone, a piece of cotton or silk can be
rubbed over the surface of the diamond.
Then a special powder is sprinkled over it.
which only sticks to the charged regions.
Once the rcxrk has been identified, the
powder and the pattern are wiped away with
a cloth. The pattern can be revealed again
by re-charging and re-dusting the crystal.
Thanks to this anti-theft invention,
diamonds are now really forever.T
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E-Systems continues
the tradition of
the world's great problem solvers.
Developing the ana-
lytical theory known by his
name, Joseph Fourier gave
the world a basic tool for
engineering analysis and
system design
Today, E-Systems
engineers are carrying on
his tradition They're using
Fourier's mathematical
accomplishments to solve
some of the world's tough-
est electronics problems
via computer-designed
circuitry.
E-Systems designs
and produces communica-
tions systems, data systems,
antenna systems, intelli-
gence and reconnaissance
systems that are often the
first-of-a-kind in the world.
For a reprint of the
Fourier illustration and
information on career op-
portunities with E-Systems
in Texas, Florida, Indiana,
Utah or Virginia, write;
Lloyd K Lauderdale, VP
Research and Engineering,
E-Systems, Corporate
Headquarters, PO. Box
226030, Dallas, TX 75266
E-SYSTEMS
The problem solvers
An equal opportunity employer M/F H V
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© Eastman Kodak Company. 1982
Electronics atKodak*
Putting good things
in small packz^es
is one ofour specialties*
Kodak popularized
amateur photog
raphy when
we mass-
produced
photo-
graphic dry
plates, leading
to the develop-
ment of cameras
that could be held
in your hand. More
recently, we intro-
duced the Kodak disc
camera—a camera in
which integrated circuits make the deci-
sions, automatically, at the touch of the
shutter release.
Today, integrated electronic components de-
signed and fabricated at Kodak are built into
a wide variety of our cameras. But it takes
more than the electronics in our cameras to
place us among the nation's top companies in
sales of electronics-related equipment.
It takes innovative engineers working on
projects
that use a
microcom-
puter-based
software devel-
opment system
to debug applica-
tion programs for
Kodak Ektaprint
copier-duplicators.
And the development
of ongoing product im-
provements in the Kodak Komstar 300 micro-
image processor, a computer peripheral which
uses pulsed laser beams to convert digital
data to alphanumeric images on microfilm, at
speeds up to 20 times faster than many ink-
jet paper printers.
If you're ready for the challenges in elec-
tronics you'll find at Kodak, see a Kodak
recruiter on your campus.
Or send your resume to:
Personnel Resources,
Eastman Kodak Company,
Rochester N.Y 14650.
Kodak*The right place*The right time*
An equal opportunity employer manufacturing photographic products, fibers, plastics, chemicals, and electronic equipment Plants in Rochester, NY.;
Kingsport. Tenn.; Windsor, Colo.; Longview, Tex.; Columbia. S.C; Batesville, Ark.; and a sales force all over the U.S.
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IF-YOU-CAN-DREAM-IT-YOU C A N D O • I T.
Expand the mind
ofthe microchip.
Remember when electronic
calculators were considered
a luxury';' Well, consider ttiis
sign seen recently outside a
gasoline station in Schenec-
tady New York; "Free calcu-
lator with an oil change."
That's just one sign of the
enormous impact micro-
chips have had on the way
we do everything - from
banking to game-playing.
But how will we use micro-
chips that are smarter,
faster, more reliable, and
less expensive to design"?
How will these new micro-
chips be used to improve "
systems, product, and pro-
cesses'' As one GE engi-
neer puts It, "The sky's the
limit!"
That sky is replete with a
number of integrated circuit
concepts that GE is apply-
ing right now.
There's the custom IC, a
chip that performs highly
specialized functions. Tradi-
tionally creating this chip
has been an expensive,
time-consuming )ob. So
we're working on ways to
cut design time and cost.
We're using computer-
aided design (CAD) to
design and simulate chips
right on computer screens
We're also developing
gate arrays, a system that
allows you to build inexpen-
sive prototype chips thati
^ncan be "played" in systems
'' before the final design is
fixed
Another area that GE is-,
developing is VLSI (Very
Large Scale Integrated)
circuits. These ICs will
eventually squeeze one
million transistors onto a
single chip.
Where will all this super
electronic power be
applied'? GE engineering
manager Don Paterson
sees It this way:
"At GE you can innovate
from the system down to the
chip to create. . whatever
ignites your imagination.'
In other words, you can
dream it and do it.
WE BRING GOOD THINGS TO LIFE
An equal opportunity employer.
